Objective: US general population norms for mail administration of the Medical Outcomes Study 36-Item Short Form Version 2 (SF-36v2) were established in 1998. This article reports SF-36v2 telephone-administered norms collected in 2005e2006 for adults aged 35e89 years.
Introduction
The Medical Outcomes Study 36-Item Short Form Version 2 (SF-36v2; QualityMetric, Lincoln, RI) is one of the most commonly used generic health-related quality of life (HRQOL) instruments. The SF-36v2 was derived from 40 concepts captured in the Medical Outcomes Study [1, 2] . It is composed of eight multi-item scales: physical functioning, role limitations due to physical health, bodily pain, general health perceptions, vitality, social functioning, role limitations due to emotional problems, and mental health. Additionally, the scores from the SF-36v2 scales can be combined into physical and mental component summary (PCS and MCS) scores [3] .
The first version of the SF-36 was made available in 1990 [4] . Based on work in the International Quality of Life Assessment project [5] and the Veterans Health Survey [6] , item wording and response categories were refined to create the SF-36v2. The SF-36v2 uses norm-based scoring in which the scale and component summary scores have a mean of 50 and standard deviation of 10 in the US general population. Norms were derived from the 1998 National Survey of Functional Health Status sample of respondents that was designed, based on geographical region, market size, age, income, and household size, to be representative of the noninstitutionalized adult US population [5] . The 1998 SF-36v2 US general population norms have allowed for comparisons of scores from groups with different demographic characteristics or different health conditions.
Standard scoring of the PCS and MCS is based on factor score coefficients or weights from each scale of the SF-36v2 obtained from principal component analysis with orthogonal rotation (i.e., uncorrelated factors) [7] . Alternatively, physical and mental component summaries can be viewed as correlated. Physical and mental health summary scores derived from obliquely rotated factor solutions have also been derived for the SF-36v1 [8, 9] .
Norms for the SF-36v2 have not been updated since 1998. However, the median age and proportion of minorities have
What is new?
This study provides Medical Outcomes Study 36-Item Short Form Version 2 (SF-36v2) telephoneadministered norms for the 2005e2006 US general population aged 35e89 years.
The 2005e2006 SF-36v2 scores are higher than the 1998 norms, which are likely due to telephone administration.
The 2005e2006 norms can be used to help interpret SF-36v2 scale and component summary scores.
increased in the US population since then [10] . Furthermore, the prevalence of obesity has increased among men from 1999 to 2004 [11] , whereas age-adjusted mortality from cardiovascular disease has declined [12] . In order for scale and component summary score comparisons to be more current and relevant, the SF-36v2 norms need updating.
Over a 13-month period in 2005e2006, a cross-sectional survey of 3,844 US adults was conducted in the National Health Measurement Study (NHMS). Several generic HRQOL were administered, including the SF-36v2. In this study, we report new US norms for the eight scales of the SF-36v2, and the PCS and MCS. We provide both orthogonal and oblique factor score coefficients.
Methods

Study design
The NHMS is a random-digit dial telephone survey of adults in the United States aged 35e89 years. The crosssectional survey was administered using a computer- 
Sample
Participants in the NHMS were household residents aged 35e89 years in the continental United States with working noncellular telephone numbers. African Americans and individuals 65 years or older were oversampled. The 40% of households for which we obtained street addresses from reverse directories initially received a letter describing the purpose of the survey and an incentive of $2 cash to increase study participation. They were notified they would receive a $25 check if they completed the interview. The preliminary sample contained 47,933 telephone numbers ( Fig. 1) . After accounting for nonworking and nonresidential numbers, 14,394 households were eligible for screening, of which 11,656 screening interviews were completed. A total of 6,822 households were identified as having an eligible respondent, and 3,844 respondents completed the telephone survey. The analysis was conducted on this final sample.
The response rate was calculated using two different methods [13] . The simple estimate was calculated as the proportion of eligible respondents (6, 822) who completed the interview (3,844), 56%. However, assuming that the proportion of eligible respondents among unscreened households was the same for screened households (6,822/11,566 5 0.585), there could have been 1,602 (0.585 Â 2,738) eligible respondents in the 2,738 households not eligible for screening. Thus, the alternative response rate was based on the number of eligible respondents among screened and unscreened households, and was estimated as 46% (3,844/[6,822 þ 1,602]).
To evaluate the comparability of the NHMS to other general population studies, we considered responses to the most widely used general health item: ''In general, would you say your health is excellent, very good, good, fair, or poor?'' Responses in this sample were compared with the Patient-Reported Outcomes Measurement Information System (PROMIS), Medical Expenditure Panel Survey (MEPS), Behavioral Risk Factor Surveillance System (BRFSS), and National Health and Nutrition Examination Survey (NHANES).
Weighted analysis
To account for the complex study design, including oversampling of African Americans and older individuals, and produce estimates from the NHMS that are representative of the US general population, sampling weights were implemented in the analysis and poststratified to the 2000 US Census population on age (35e44, 45e64, 65e89 years), race (African American, white, other), and gender (male, female). Furthermore, the poststratified sampling weights were trimmed (i.e., combined with raked weights) so that no one individual accounted for more than 95% of the total weight in a subgroup. Weighted estimates were calculated using PROC SURVEYMEANS with SAS software, version 9.1 (SAS Institute Inc., Cary, NC) [14] .
Scale and component summary scores
We calculated norm-based (mean of 50, standard deviation [SD] of 10) scale T-scores. The calculation involved two steps, and is similar to the procedure used by Ware et al. [5] . In the first step, z-scores (standardized to the 1998 US population) were calculated by subtracting the 1998 US mean scale score from the observed 0e100 score and dividing the difference by the 1998 US standard deviation of the scale score. In the second step, z-scores were converted into norm-based scores by multiplying them by 10 and adding 50 to the product.
In addition, we standardized the SF-36v2 scores to the 2005e2006 US general population aged 35e89 years using the NHMS data. Weighted 0e100 scores can be transformed to a T-score metric with the mean fixed to 50 and SD to 10 in the NHMS sample.
Weighted mean PCS and MCS scores are also provided. The standard PCS and MCS scores were obtained from the public NHMS data set, and are based on orthogonal (uncorrelated) factors.
Factor analysis with orthogonal and oblique rotation
We estimate factor score coefficients using two methods: orthogonal (uncorrelated) rotation such as Ware et al. [5, 7] , and oblique (correlated) rotation such as Farivar et al. [9] . The analysis was conducted using PROC FACTOR with SAS software, version 9.1 [14] , specifying the extraction of two factors [7] . Both sets of factor score coefficients were compared with the orthogonal values produced by Ware et al. [7] and the oblique values produced by Farivar et al. [9] .
Results
Sample characteristics
The age range was 35e89 years and the weighted mean age of the estimated 2005e2006 US general population Table 1) . A greater proportion of the population was white (82%), non-Hispanic (96%), and female (53%). The population was well educated, as more than 60% of individuals had some college education or had a college degree. A greater proportion of the population was in the higher income groups, with almost 60% earning an annual household income of $50,000 or more. Approximately, 85% of the population was in ''good'' or ''excellent'' health (Table 2) , with a mean general health score of 3.55 (SE 5 0.03, SD 5 1.77) ( Table 3 ). The weighted mean score and response frequencies are comparable to other general population studies.
Comparisons of self-rated health to other national samples
The SF-36v2 general health item scores indicated that most of the 2005e2006 US general population had ''good'' to ''excellent'' health. The mean NHMS general health item score was not significantly different from previously reported national norms established in several online, mail, and telephone surveys, PROMIS, MEPS, BRFSS, and NHANES (see Table 2 ) [15] . Furthermore, NHMS general health item response frequencies were similar to MEPS and BRFSS as reported by Liu et al. [15] .
Scale and component summary scores
The mean standard norm-based scale scores ranged from 49.47 for role-physical to 54.27 for mental health (Table 4) . With the exception of role-physical and the PCS, all mean scale scores and the MCS score are higher (more positive) for the 2005e2006 US general population compared with the 1998 US general population. Weighted age-and gender-stratified 2005e2006 US general population scale scores, and standard PCS and MCS scores are shown in Tables 1e16 in the Appendix, on the journal's Web site at www.jclinepi.com.
Orthogonal and oblique factors
Factor loadings and corresponding factor scoring coefficients for orthogonal and oblique rotations of the NHMS data are shown in Tables 5 and 6 , respectively. When compared with the physical summary orthogonally rotated coefficients produced by Ware et al. [5, 7] using the 1998 US general population, the corresponding NHMS coefficients were slightly higher for physical functioning, bodily pain, general health, vitality, and role emotional ( Table 6 ). The mental summary orthogonally rotated coefficients in the NHMS were slightly higher for social functioning and mental health compared with the Ware coefficients. In addition, the same scales had negative coefficients for Ware et al. [5, 7] and NHMS, but were smaller for the latter. For obliquely rotated physical summary coefficients, values were higher by a small degree for physical functioning, bodily pain, and general health when comparing coefficients obtained in the NHMS to Farivar et al. [9] . Obliquely rotated mental summary coefficients were also slightly higher for social functioning, role emotional, and mental health in the NHMS. Furthermore, although the size of the negative loadings was not large, more obliquely rotated physical and mental summary coefficients had negative values for the NHMS compared with Farivar et al. [9] .
Correlated physical and mental health component summary (PCS-C and MCS-C) scores, using the obliquely rotated factor score coefficients from Farivar et al. [9] , are presented in Tables 1e16 in the Appendix, on the journal's Web site at www.jclinepi.com. Additionally, physical and mental health component summary scores, standardized to the 1998 US general population and using NHMS orthogonal (uncorrelated) and oblique (correlated) factor score coefficients (abbreviated as NPCS and NMCS for uncorrelated factors and NPCS-C and NMCS-C for correlated factors), are provided in Tables 1e16 in the Appendix, on the journal's Web site at www.jclinepi.com. These scores can be compared with the published 1998 age-and gender-stratified norms to explore how different factor score coefficients may impact the norm-based PCS and MCS scores.
Discussion
We offer new SF-36v2 norms for the US general population aged 35e89 years. The standard (orthogonally rotated) MCS score and nearly all scale scores for the 2005e2006 US general population were higher than the 1998 US general population norms. The physical and mental summary orthogonally rotated factor score coefficients in this sample were similar in magnitude and direction to those reported by Ware et al. [5, 7] . Likewise, most of the physical and mental summary obliquely rotated factor score coefficients in the NHMS were similar to those derived by Farivar et al. [9] .
There were some limitations in this analysis. The 2005e2006 US general population norms for the SF-36v2 were not computed for any age groups between 18 and 34 years. Further, the response rate was less than 60%. Our survey sample was not completely representative of the US population. They were fairly educated with moderately high household income in relation to national norms. Better-educated and wealthier individuals tend to have better health [16] . However, ratings of general health in this sample were similar to other national samples, suggesting that the sample is comparable.
A major difference between this study and previous SF-36v2 norming studies is mode of survey administration [17] . The 2005e2006 norms were obtained via telephone administration, but the 1998 norms were obtained by mail administration. In the Hanmer et al.'s study [17] , respondents who were 70 years or older reported better HRQOL on telephone-administered questionnaires compared with selfadministered questionnaires, including the EuroQol (EQ-5D), Health Utilities Index Mark 3 (HUI-3), and general health item. McHorney et al. [18] observed similar results for older respondents on the first version of the SF-36. Even after adjusting for sociodemographic differences between telephone and mail respondents, McHorney et al. showed that mean scale scores remained higher for telephone respondents. Moreover, when the SF-36v2 was administered both by mail and telephone, Hays et al. [19] showed that telephone administration resulted in significantly higher MCS scores regardless of whether the telephone administration occurred before or after the mail administration. In addition, higher PCS scores were found for telephone administration when it followed mail administration.
Conclusions
Comparisons to other general population studies indicate that the norms are representative of the 2005e2006 national population, but they are most applicable to telephone administration of the SF-36v2. Researchers conducting telephone-administered surveys that include the SF-36v2 can use the 2005e2006 norms as a reference to interpret scale and component summary scores. 
